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I.  The  Pearl  River  Basin 


The  Pearl  River  is  one  of  our  three  largest  rivers, 
and  it  drains  on  area  of  437,000  square  kilometers.  The 
river  basin  covers  four  of  our  provinces:  Yunnan,  Kwei-* 
Chou,  Hunan  and  Kwangtung*  In  addition,  it  also  covers 
the  Kwangsi  T*ung  Autonomous  and  a  part  of  the  Vietnam 
Democratic  Republic  (about  11,450  square  kilometers).  The 
volume  of  its  flow  is  very  great,  being  only  less  than 
that  of  the  Yangtze  River,  and  it  is  about  eight  times 
that  of  the  Yellow  River. 

The  topography  of  the  river  basin  is  high  in  the  west 
and  low  in  the  east,  and  it  is  full  of  mountains  and  hills. 
In  the  river  basin,  50.3  percent  of  the  area  is  covered 
by  mountains  of  a  height  of  500  meters  or  more;  44,1  per¬ 
cent  are  hills  between  50  and  500  meters;  and  5s.6  percent 
are  plains  with  an  elevation  of  less  than  50  meters  (that 
Includes  0,1  percent  of  the  area  in  the  form  of  lakes). 

According  to  the  topography,  the  river  basin  can  be 
divided  into  two  regions:  the  K*o-ssu«t*e  [a  type  of 
geological  formation]  and  the  non-K’o-ssu-t *e.  The  K’o- 
ssu-t’e  topography  is  distributed  in  Yunnan  and  Kwelchou 
provinces  and  in  the  Kwangsi  T'ung  Autonomous  Ch’u,  and  it 
occupies  the  greater  part  of  the  river  basin.  The  hydro¬ 
logy  of  the  rivers  in  the  region  are  all  under  the  in¬ 
fluence  of  the  K*o-sBU“t*e  development,  Kwangtung  Pro- 
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Vince,  a  part  of  Hunan  Pri&vlnoei  ftnd  the  Kwafagai  f*uhg 
Autonomous  dh*u  alfe  In  tiie  non'^it*0'^ssu“t’a  regidiii 

The  Tropic  df  dander  payees  thrbiigh  the  middle  of  the 
Pearl  River  basin  Ahd  ’thd  cilimate  is  sub-tropical  being 
warm  throughout  the  ydar  and  with  abundant  rainfall.  The 
coldest  mdnth  (Janurary)  has  an  average  temperature  higher 
than  12°C,  and  the  hotest  month  has  an  average  temperature 
of  28°Co  The  area  is,  consequently,  free  of  ice  and  snow 
throughout  the  year. 

The  average  annual  rainfall  in  the  river  basin  is 
1,450  millimeters.  This  rainfall  is  greater  than  the 
amount  which  falls  in  any  other  of  our  great  river  basins, 
which  accounts  for  the  great  volume  of  water  carried  by 
the  rivers.  The  distribution  of  rainfall  is  uneven,  how¬ 
ever,  being  high  in  the  east  and  diminishing  towards  the 
west. 

The  center  of  greatest  rainfall  is  Ch’ing-yuan  and 
]fing-te,  Kuei-lin  and  YUng-fu,  Haiu-Jen  and  Chao-fa,  etc,, 
all  exceeding  2,000  millimeters.  On  the  upstream  sections 
of  the  North  and  South  P*an  Rivers,  the  rainfall  is  less 
plentiful  and  does  not  exceed  1,000  millimeters. 

This  river  basin  is  warm  and  rainfall  is  plentiful, 
and  agricultural,  products  can  be  raised  the  year  round. 

Many  industrial  goods  and  forest  products  can  be  suc¬ 
cessfully  developed  here,  Kov/ever,  the  cultivated  land 
in  amounts  to  only  79,070,000  mou.  There  is  much  uncul¬ 
tivated  land  and  hill  areaj  there  are  120  million  mou  in 
Kwangsi  alone.  At  the  same  time,  the  production  per  unit 
of  cultivated  soil  can  also  be  raised.  The  total  popu¬ 
lation  in  the  river  basin  is  about  40,740,000,  They  are 
very  industrious  people  and  there  is  great  potential  for 
future  development  and  Increased  agricultural  production. 

The  basin  la  also  rich  in  non-ferrous  metals,  especially 
in  Yunnan  and  Kweichou,  The  tributaries  of  the  Pearl 
River  are  a  potential  source  of  plentiful  water  power, 
and  are  very  important  for  fui’ther  industrial  development. 
The  condition  of  the  rivers  make  them  convenient  for 
river  transportation,  since  a  survey  shows  that  the 
navigable  distance  is  about  12,000  kilometers. 

The  volume  of  river  transportation  on  the  Pearl  River 
is  only  less  than  that  of  the  Yangtze  River.  As  a  result. 
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the  river,  which  is  our  typical  sub-tropical  river,  has 
special  significance  In  science  and  economics* 


II*  The  Hydroibgy  and  Characteristics  of  the  Pearl  River 
Basin 


The  Pearl  River  basin  Is  rbughly  a  rectangle  elongated 
in  an  east-west  dlreotl6n  that  Is  formed  by  the  West* 
North  and  East  Rivers,  The  West  River  [basin]  d6vei?s  the 
largest  area,  namely  80*3  percent  of  the  whole  baslnj 
while  the  [basins]  of  the  North  and  East  Rivers  bcciipy 
11*3  and  8,4  percent  of  the  total  area  respectively*  i^The 
length  and  area  of  the  Pearl  River  tributaries  are  Shown 
in  Figure  1* 
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Figure  1.  The  Pearl  Biver  Basin  Area  and  Length 
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The  hydrological  developmenli  in  the  basin  is  not  even. 
The  density  of  the  river  network  is  higher  in  the  east} 
with  an  average  of  0*85  kilometers  of  river  length  per 
square  kilometer  of  land  (counting  rivers  with  a  basin  of 
larger  than  300  square  kilometers);  while  the  western 
basin  average  is  only  0.61  kilometers  per  square  kilo¬ 
meter. 

The  thinness  of  the  river  network  in  the  west  is  partly 
due  to  the  lesser  rainfall,  and  also  because  the  western 
areas  are  mostly  under  the  K^o-ssu-t  e  influence,  and 
because  the  surface  river  network  is  often  replaced  by 
subsurface  flows. 

The  moat  Important  river  in  the  Pearl  River  system 
is  the  West  River,  with  a  main  branch  length  of  2,129.2 
kilometers.  The  main  source  of  the  V/est  River  is  the 
South  P*an  River,  which  starts  from  the  Ma-hsiung  Shan  in 
the  Han-I  District  of  Eastern  Yunnan, 

After  it  ^oins  with  the  North  P*an  River  it  is  celled 
the  Hung-shui  River,  which  flows  southeast  to  Kwangsi  Pro¬ 
vince  Shih-lung-san-chiang  Joining  the  Liu  River,  and  there 
its  name  changes  to  the  Ch*ien  River,  Then  it  meets  the 
Yu  River  at  Kuei-ping,  after  which  it  is  called  the  Hsin 
River.  It  Joins  the  Kuei  River  at  v/u-chou  and  is  then 
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called  the  West  River,  The  West  River  m^ets  the  iiorth 
River  in  San-ahui~bzu  hsien,  and  then  flows  to  the  sea 
via  Mo-tao**tnSil» 

.  '  j.  ,  ,  ,  ^ 

The  basin  of  thS  silver  OSh  bS  dividSii  Iritb  threS 
reslons:  upstream  abov|f  the  Hun^-shui  River,  the  :river 
cuts  through  limestone  plateaus,  and  the  K  orssu-t  e 
bharScter  is  well  developed.  In  addition,  subterranean 
flows,  dragon  grottos  and  hal-tzu  are  frequently  seen. 

On  the  South  P^an  River,  plains  and  gorges  are  altern¬ 
ately  found. 

In  the  plains,  the  slope  of  the  river  course  is  slight 
and  it  meanders,  which  is  conducive  to  overflow  during 
the  existence  of  flood  conditions.  In  the  gorges,  the 
slope  is  steep  and  the  river  swift.  The  North  P  an 
River  coarse  consists  almost  entirely  of  gorges,  and 
rapids  and  waterfalls  are  numerous.  The  celebrated 
Huang-kuo-shu  waterfall  is  located  on  it.  Also,  there 
are  many  rivers  without  an  apparent  sources  which  enter 
the  main  stream. 

After  the  North  and  South  P’an  Rivers  join,  the  river 
outs  through  limestone  in  gorges  in  Kwangsi,  and  shoals 
are  plentiful.  The  river  is  deep  between  the  shoals, 
being  more  than  20  meters  even  at  the  low  water  stage. 
However,  the  tributaries  are  short  and  few  in  number. 
Below  the  Hung-shul  River,  the  Ghien  and  dsin  rivers  are 
in  the  middle  portion  of  the  West  River  basin. 

There  are  some  gentle  plains  along  the  Chien  River, 
but  gorges  occupy  half  the  total  length.  The  Ta-teng 
gorge  is  40  kilometers  long  and  there  the  water  is  deep 
with  the  deepest  point  exceeding  85  meters  even  during 
the  low  water  stage*  It  la  the  deepest  point  in  the 
West  River, 

Below  Ta-teng, gorge,  the  Hsin  river  flows  at  iCuel- 
plng-Wu-ling  plains;  below  Wu-chou  is  the  lower  portion 
of  the  West  River.  The  channel  is  v/ide  there,  being 
about  1500  meters.  Shoals  are  often  seen  together  with 
some  gorges,  Belovi  Tu-chen,  there  are  the  San— yung  and 
Ling-yang  gorges  where  the  river  narrows  to  300  to  400 
meters.  Then,  after  passing  the  gorges  at  San-shui  it 
flows  into  deltas. 
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(The  itntjot*tAilt  tributaries  of  the  West  River  are  the 
Yui  t-iu,  Kuei'^hdlCa  other  rivers.  TJ© 

the  largasi^  ahd  jits  §^?urcos  are  the  Yu  and  Tso  rivers. 
The  Yu  rlvei*  I'Uha  of  gors®® 

Pai-se.  but  below  thl^  Jbiht  tkere  are  narrow  Ions  plains 
where  the  river  bed  is  %ide  and  shdals  hre  prevalent. 

The  Tso  river  has  a  winding  river  channel  and  the  K  o** 
ssu-t*e  condition  is  seen  on  both  barJcs.  The  second  main 
tributary  of  the  West  River  is  the  Liu 
called  the  Tu-yung  River  at  its  source, 
sandy  shale  formations  and  the  river  chamiel  is  change¬ 
able,  with  bank  slides  occurlng  frequently.  The  lower 
portion  of  the  Liu  river  runs  chiefly  through  plains  and 
the  riber  bed  is  primarily  limestone;  thus  its  flow  is 
mor©  0ven  than  it  Is  upstroaiHd 

The  third  tributary,  the  Kuel  River,  runs  mostly 
across  plains  in  its  upper  reaches.  The  river  flows 
almost  exclusively  over  limestone  rock.  Below  there, 
more  sandy  shale  is  the  rule  in  the  river  channel,  and 
shoals  and  subsurface  rocks  are  prevalent. 

The  main  stream  of  the  North  River  is  582 
lon^o  river  source  is  at  P  a-lan-ohal  In  the  Hsln-feng 
District  in  Elansi  Province.  It  is  called  the  Ohe^Rlver 
upon  entering  Oh’u-chlang  in  Kwangtung  Province,  ^en 
it  meets  the  Wu-shul  which  flows  from  Hunan,  The  river 
then  flows  south  and  is  called  the  North  River. 

The  main  tributaries  are  the  Nan,  Weng,  Lien, 

Pin,  Sui  and  several  others.  The  North  River  meets  the 
West  River  at  San-shul  and  then  enters  the  sea  via  the 
Hung-ch^i-li  and  Sha-wan  channels. 

The  upper  reaches  of  the  North  River  la  surrounded 
bv  hills  less  than  100  meters  hlgh»  and  Pl®“" 

tiful  and  the  water  flows  slowly.  3elow  Jhih-hslngv 
there  are  high  moimtains  near  the  banks  and  the  river 
is  deeper.  Below  Ohu-chiang,  the  course  of  the  river  is 
mostly  straight,  containing  Pel-lai,  Mang-tzu  and  other 
gorges. 

Except  for  when  it  passes  through  the  gorges,  the 

river  la  mostly  about  400  meters  wide,  ^5®a?4n!ifrthe 
control  the  river  during  flood  periods  and  alohough  the 
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farm  lands  are  oHen  Innundated  kbdv©  the,  the  highest 
floods  are  thu4  reghlated# 

The  main  coiif^e  of  tho  East  ftivei*  is  503  kilometers 
long.  It  Starts  it  dhl^h-mel^lcahs  In  the  Sl-an*yun  Dis¬ 
trict  of  Kiangsi  fr6vln(|^  ahd  flows  south  to  the  Lung-»chou 
District  ih  kwangtung  ah|  t^isd  tiirns  to  the  southwest  and 
finally  flows  through  Shih-t25u-yang  and  etiters  the  bea 
alone.  The  main  tributaries  are  the  Hsln~wu,  Hsln-feng 
Hsl-chih,  Tseng  and  other  rivers,  Three-Quarters  of  the 
rivers  in  the  basin  flow  through  mountains  and  hills. 

On  the  upper  reaches,  the  river  is  shallow  and  narrow 
and  the  banks  are  lined  with  steep  hills.  The  middle 
portion  develops  slowly  and  below  Hui-yang  it  flows  into 
a  plain.  The  river  bed  widens  there  and  the  flow  slows 
down*  Shoals  are  well  developed  and  in  periods  of  flood, 
they  shift  and  cause  great  changes  in  the  river  bed. 


III.  The  Direct  Flow  Volume  of  the  Pearl  River  and  the 
Distribution  of  Direct  Flow  Depth  Distribution 


The  direct  flow  volume  of  the  Pearl  River  is  the 
highest  amount  of  our  great  rivers.  At  the  mouth,  the 
yearly  average  flow  rate  is  12,400  square  meters  per 
second.  That  is  one-third  the  flow  rate  of  the  Yangtze 
River (which  is  32,700  square  meters  per  second),  but  the 
area  drained  does  not  amount  to  even  one-fourth  of  that 
of  the  Yangtze  (which  is  1,808,500  square  kilometers). 

The  flow  rat©  is  also  eight  times  that  of  the  Yellow 
River  (1,490  square  meters  per  second),  but  the  area 
drained  is  only  three-fifths  that  of  the  Yellow  River 
(745,100  square  kilometers). 

It  is  readily  seen  that  the  Pearl  River  basin  water 
flow  rate  per  unit  of  area  is  very  high.  This  is  due  to 
the  fact  that  the  area  has  a  bountiful  rainfall  and  weak 
ev8,poration  rate  and  because  the  mountainous  character  is 
also  beneficial  to  accumulation  of  the  flow. 

Of  the  Pearl  River  tributaries,  the  West  River  is  the 
longest  and  the  area  which  it  drains  is  the  widest. 
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Hence*  the  Pear*!  River  water  Vdlhine  coined  liiaihXy  from  . 
the  I'Jeat  River# '  ThO  North  arid  East  i  rivers  are  short 
and  small  in  draina^d  ared*  and  their  flow  volume; deed 
not  eveti  feompare  with  dome .  tribtiOaries  of  the  west  River. 
The  flow  volumes  of  the  Pearl  RiVer  system  are  giveh  in 
Table  1  and  Figure  2.  It  Is  not  necessary  to  describe 
them  in  detail  here. 

The  problem  of  flow  volume  and  area  distribution  is 
more  complicated.  Fromtthis  distribution  we  can  under-- 
stand  the  background  of  the  flow  distribution  of  the 
above  described  rivers.  The  Pearl  River  basin  direct 
flow  rate  distribution  in  the  various  regions  can  be 
simply  stated  as:  more  in  the  east  and  less  in  the  west. 

The  main  body  of  the  Liu  River,  the  lower  reaches  of  the 
Hung-shui  River  and  the  Yu  River  in  the  east  all  have  a 
direct  flow  depth  of  over  1,000  millimeters.  This  also 
Includes  the  Lo-chlng,  Kuei,  Ho  Pe-liu  and  other  North 
and  East  river  tributaries.  The  direct  flow  depth  has 
its  greatest  center  in  the  middle  portion  of  the  North 
River,  and  the  Kuei  middle  and  upper  regions  of  the  Kuei- 
middle  and  upper  regions  of  the  Kuei  River  where  it  ex¬ 
ceeds  1,500  millimeters.  (See  Figure  2). 
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Fig  3*  Pearl  River  Basin  Direct  Flow  Coefficients 


In  this  areaj  the  annual  rainfall  la  mostly  above 
Xti50  milllmeter^S,  and.  It  exoSddS  2,000  millimeters  In 
the  flow  volume  centei**  The  western  part  of  the  basin, 
indihdiiig  the  TUi,  Luhgi  Jlorih  >nd  South  P’an,  Yu,  Tso 
and  pari  of  thh  Huh^**shdl  ri\^lrs  have  a  direct  flow  depth 
below  1,000  miliimeters,  htid  It  gradually  tbwards  the 
west* 

The  smallest  direct  flow  depth  is  in  the  upper , reaches . 
of  the  South  P*an  River  where  it  is  below  200  millimeters. 
This  is  attributed  to  the  fact  that  the  western  baalh 
has  an  annual  rainfall  of  less  than  1,500  millimeters. 

The  upper  reaches  of  the  North  and  South  P  an  rivers  has 
a  rainfall  below  1,000  millimeters. 

The  ratio  of  direct  flow  and  rainfall  is  the  direct 
flow  coefficient.  Prom  the  direct  flow  coefficient,  it 
is  easier  to  see  the  direct  flow  volume  distribution. 

The  high  direct  flow  volume  eastern  basin  has  a  direct 
flow  coefficient  of  over  50  percent  (that  is,  over  50 
percent  of  the  rainfall  directly  runs  off  into  the  river). 
It  exceeds  70  percent  inttecaae  bf.the  Ho  River,  and  the 
North  and  East  rivers  downstream. 

At  the  above  described  direct  flow  center,  it  exceeds 
80  percent  (See  Pig  5).  In  the  western  basin,  the  coef¬ 
ficient  is  below  50  percent.  On  the  upper  reaches  of  the 
South  P’ an  River  where  the  direct  flow  is  small,  the 
coefficient  does  not  reach  ^0  percent. 

Now  we  shall  discuss  the  cause  of  the  small  coefficient 
in  the  westera  basin.  This  area  coincides  with  the  well 
developed  K*o-ssu-t*e  topography.  Generally  speaking, 
the  K*0“ssu-t*e  condition  is  beneficial  for  the  absorp¬ 
tion  of  rainfall  and  thus  it  influences  the  direct 
flow,  (This  point  is  proven  by  comparing  the  direct  flow 
of  the  Soviet  Union’s  Wo~k*o  and  Wu-fa  rivers). 

Yet,  the  direct  flow  is  reduced  here.  Thus,  it  is 
not  clear  at  this  moment  as  to  what  is  the  cause  of  this 
phenomenon  and  further  Investigation  and  study  Is  yet 
needed. 

It  is  necessary  to  point  out  further  that  the  above 
described  condition  is  mostly  the  average  of  several 
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years..  In  other,  y^^rs  thi  bbtiaiiidns  aay 
tL  AinUn  in  -lelPeari  Riydr  Badih  ^jas  ij  change¬ 
able  and  cbiiiplio&.teaii  l’6h  ihatahce,  in  the 
reaches  of  the  Juei  Riter,  Hsiu-jon  and  J?? 

moat  years  are  rainfall  centers,  but  in  the  years  1937 
and  1938,  the  center  moyed  to  Kuei-ping  and  the  T  eng 
District;  and,  in  the  years  1941  and  1942, 
the  east  and  northeast  into  Pu-chou  and  the  Ho 
Thus,  during  every  year,  the  direct  flow  volume  in  area 
distribution  is  not  the  same. 

Besides,  the  Pearl  River  Basin  is  subject 
fluence  of  torrential  rain,  typhoons,  and  thunderstorms 
and  the  variation  in  local  storms  is  very  S^eat.  Two 
places  several  kilometers  apart  may  have  a  dally  rain¬ 
fall  difference  of  up  to  several  hundred  millimeters. 
Temporary  local  direct  flow  centers  can  be  set  up  and  in¬ 
fluence  the  distribution. 


17,  The  Characteristic  changes  of  the  Direct  Flow 
Volume  of  the  Pearl  River 


1,  Direct  flow  volume  distribution  within  the  year: 

the  rivers  of  the  Pear  River  basin  have 

seasons  of  high  water  or,  in  other  words,  the  flooding 

period  is  long.  In  April  or  May,  our 

are  mostly  in  the  low  water  stage,  sometimes  even  _ 
their  period  of  least  flow  volume  (especially  the  rivers 

in  North  China. ) 

But  in  the  Pearl  River  basin,  the  rivers 
after  April,  and  do  not  recede  until  October,  The  high 

water  period  generally  lasts  six  ^3^®  the^°*^ 

of  high  water  in  the  Pearl  River  is  chiefly  due  to  the 

distribution  of  the  rainy  season. 

Every  year  in  April,  pressure  changes  begin  and  the 
rainfall  baaomea  plantlful.  During  and 
though  the  rains  cased  by  pressure  changes  have 
typhoon  rains  and  thunderstorms  are  prevalent  , 

tember,  when  the  rainfall  decreases 

fall  of  rivers  corresponds  yith  the  distribution  of  pre 
clpitation. 
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For  the  separhtS  4if|hUiai^ie9,  thfe 
ferent  timei  te  thei  different  areas,  and  the  difference 
In  amount  can  he  great!  The  Worth  and  ^ 

the  Ho,  Fuel,  Liu  and  dther  small  eastern  rivers  begin 
to  rise  In  April  and  fall  in  September. 

The  South  and  North  P*an,  Yu,  Tso  and  other  rivers 
rise  In  May  or  June,  and  the  fall  is  delayed  unitl  Oc¬ 
tober.  The  main  body  of  the  West  River  J^®<5elves  the 
different  Influences  of  the  eastern  and  western  basins, 
and  its  condition  is  a  combination  of  the  two,  since  it 
rises  in  April  or  May  and  recedes  in  September  or  Octo¬ 
ber, 

The  distribution  of  the  direct  flow  volume  on  a  month¬ 
ly  basis  la  the  highest  in  July,  August  and  September  for 
the  South  and  North  P’an,  and  the  Hung-shul  and  ^  rivers 
(including  the  Too  and  Yu  rivers).  The  very  highest 
month  is  August  when  the  volume  of  the  flow  is  . 

quarter  of  the  yearly  total.  This  is  due  to  the  fact  that 
the  rainfall  in  these  basins  is  hi^er  in  July,  August 
and  September  with  the  highest  of  all  in  August.  The 
least  flow  volume  occurs  in  February,  March  and  Aprix, 
the  total  for  those  months  being  only  5-8  percent  of  the 
yearly  total.  The  very  lowest  month  can  be  March  or  April 
when  it  averages  up  to  only  2  percent  of  the  yearly  total. 

The  East,  North,  Ho,  Fuel,  Liu  and  other  rivers  in 
Kwangtung,  plus  other  small  rivers,  are  located  in  areas 
with  an  earlier  rainy  season.  The  months  of  the  highest 
rainfall  are  April,  May,  June  and  July,  when  the  four 
months’  total  exceeds  60  percent  of  the 
The  highest  month  is  also  earlier,  coming  in  May  or  June 
when  the  flow  volume  exceeds  one-fifth  of  the  yearly  to¬ 
tal,  The  lowest  is  in  January  or  February,  be-ng  only  d 
porcont  of  the  yearly  total « 

The  main  stream  of  the  West  River  has  characteristics 
which  are  midway  between  these  two.  Since  water  from  the 
upper  reaches  comes  later,  the  months  of  greatest  flo 
are  June,  July  and  August,  during  which  up  to 
the  yearly  total  occurs.  The  highest  month  is  July ,  which 
accounts  tov  one-fifth  of  the  yearly  total.  The  lowest  is 
in  February,  which  accounts  for  2  percent, 
described  three  conditions  are  illustrated  by  the  data 
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I  ir  m  IV  V  VI  vn  viii  ix  x  xi  xn 


Hui-yang 


Han-ning 


Tung- Ian 


-chi 


VifU~chou 


colleotea  at  ort  th©  HiitlS-shui  ai  N^h*. 

nlng  on  the  XU  HlVer,  ai  ch’u  CJhlatig  oil  the  Nbrth  River, 
at  Hui-yang  oh  the  (Hast  Rive:i^  and  at  Wu-choii  eh  the  West 
i*lver.  The  menthli*  distribution  of  each  Is  given  In 
Pig 

If  the  above  described  distribution  is  to  be  used  as 
a  basis  to  divide  the  rivers  into  types,  surely  the 
eastern  and  western  areas  of  the  Pearl  River  Basin  must 
be  divided  into  two  different  types# 

(a)  The  first  are  those  in  which  the  greatest  flow 
volume  usually  occurs  during  the  months  when  water  Is 
most  plentiful.  The  East,  North,  Ho,  Kuel  and  other 
rivers  have  the  largest  flow  volume  in  April,  May,  June 
and  July,  and  mostly  in  May  or  June.  But  this  does  not 
always  coincide  with  the  months  when  water  is  most  plen** 
tlful.  The  reason  is  that  its  appearance  is  mainly  due 
to  a  most  intense  rainstorm,  but  the  most  Intense  rain** 
storm  does  not  necessarily  occur  during  the  month  of  most 
rainfall.  The  largest  flow  is  generally  10  times  yearly 
average. 

The  Liu  and  Yu  rivers  have  the  largest  uniform  flow. 

It  appears  during  May,  June,  July,  August  and  sometimes 
in  September,  but  most  likely  in  June,  July  and  August. 

The  flow  rate  is  then  10  times  the  yearly  average.  The 
Liu,  the  western  part  of  the  Yu,  and  the  upstream  tribu¬ 
taries  of  thw  West  River  have  a  later  high  volume  of  flow 
since  the  rainy  season  comes  later. 

The  heaviest  flow  usually  appears  in  June,  July,  Au¬ 
gust  and  September,  and  then  amounts  to  15  times  the  yearly 
average.  The  peak  flow  period  in  the  year  among  the  major 
tributaries  shows  a  definite  pattern  of  coming  early  in 
the  east  and  gradually  later  in  the  west. 

’  As  to  the  absolute  flow  rate  over  the  years,  the  Pearl 
River  Basin  occupies  a  high  place  among  our  country  s 
large  rivers.  For  example,  at  Wu— chou  the  West  River 
reached  a  peak  flow  rate  of  58,700  cubic  meters  per  second 
on  July  10,1915.  This  is  equivalent  to  the  ordinary 
yearly  peak  flow  rate  at  Ta-t*ung  Station  on  the  lower 
reaches  of  the  Yangtze  River. 
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Thus,  the  Pearl  Rlyer  is  albiie  secohd  to  Yangtze  Riyer 
In  the  hatlon®  The  '^est  RlVer  tributary,  the  LiU  riyer, 
reached  a  peak  tlow  of  27^300  cubic  meters  per  Second  in 
1949  at  Liu-dhOU  station.  The  peak  flow  rate  of  the  North 
Riyer  was  headhOd  in  1951  hear  Ch'ing**Yuan  Station  (accord¬ 
ing  to  the  presently  available  data),  where  it  exceeded 
10, 600  chbld  nleters  per  lepond.  The  East  Riyer  Hui-yang 
statloh  ifedorded  a  peak  fl^w  in  1953  Of  5#860  cubld  meters 
peh  eeoond* 

(hi  ^he  smallest  flow  volume  usually  appeahs  each  year 
in  a  low  stage  ibonth  Sometime  after  December,  but  it  appears 
at  different  months  ixi  each  riyer*  The  Htlng-shui,  South 
and  North  P* an,  Yii,  Tso  and  Yu  riyera  are  ihfluettced  by 
the  K‘e-ssu“t*e  subterranean  flow  with  tfaS  lowest  rate 
occuring  in  March  and  April  $  but  not  at  the  mohths  of  least 
rainfall  which  are  December  and  January* 

The  other  riyers  haye  their  lowest  flow  in  Januarj^^Or 
December,  which  does  coincide  with  the  months  of  ISaSt  rain¬ 
fall.  The  K*e-ssu-t*e  areas  have  a  large  supply  of  sub¬ 
terranean  water,  and  hence  have  a  relatively  more  abundant 
supply  of  water  during  the  low  stage.  In  addition,  the 
water  level  is  more  steady. 

2.  Direct  flow  volume  varies  over  the  years; 

The  Pearl  River  basin  may  have  a  very  ample  direct 
flow,  but  is  not  constant  over  the  years  and  drought  con¬ 
ditions  are  well  known.  Generally,  for  the  Pearl  River 
tributaries,  the  direct  flow  in  a  wet  year  is  more  than 
double  the  amount  that  it  is  in  a  dry  year.  At  the  source 
of  the  East  River,  the  flow  in  a  wet  year  Is  2.3  times 
that  of  a  dry  yeai^a  ratio  Is  2#4  at  Shih-»ohlao  on  the 

North  River,  and  it  is  2.02  at  Wu-chou  on  the  West  River. 

The  largest  ratio  is  on  the  Yu  river,  according  to  data 
recorded  at  Pal-set  which  reached  3a7b  This  phenomenon  is 
caused  by  the  variation  of  rainfall  of  each  district  through 
the  years. 
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V*  silt  Content  of  the  Pearl  River  Trlbutfei*lesi* 

The  amount  of  silt  cart^ied  hjf  thb  P4ari  klver^,  hh4in 
tributaries  Is  the  smallest  imOrig  Bin!*  iai*^0  ^iVei*s.  Com¬ 
paring  the  West  River  at  ^fji'^ehBii  With  the  ifellow  River  in 
the  Shaii  Disthloti  thB  ahtihal  kV’hMge  silt  content  of  the 
former  (0,406  kllo^ame  cubic  meter)  is  only  1/90  of 
that  of  the  Yellow  River  (36,52  kilogram  per  cubic  meter). 

Comparing  with  the  silt  content  of  the  two  stations  in 
terms  bf  the  unit  drainage  area,  the  figui’e  at  Wu-chou 
(266  tons  per  square  kilometer  each  year)  is  only  1/10  of 
that  in  Shan  District  (2,559  tons  per  square  kilometer 
each  year).  The  paucity  of  silt  in  the  Pearl  River  basin 
is  connected  with  the  distribution  of  limestone. 

Generally,  the  Pearl  River  basin  tributaries  have 
little  silt,  but  the  amount  for  each  differs.  The  largest 
carrier  of  silt  is  the  Hung-shul  river,  which  has  a  yearly 
average  of  0, 5-1.0  kilogram  per  cubic  meter. 

According  to  data  recorded  at  Tung-lan  on  the  Hung-shul 
River,  it  is  0,762  kilogram  per  cubic  meter.  The  waters 
which  carry  the  least  are  the  Kuel  in  its  upper  reaches 
the  delta  area  of  the  rivers.  At  Kuei-lin  the  Kuel  River 
has  an  average  yearly  silt  content  of  0,034,  and  the 
rivers  in  the  delta  areas  have  an  average  of  0,06.  The 
silt  content  of  the  East  and  North  rivers  is  generally 
about  0,1-0, 2  kilograms  per  cubic  meter  (See  Table  2), 

The  heavy  silt  content  of  the  Hung-shul  River  is  due 
to  the  fact  that  both  banks  are  lined  with  mountains  that 
are  devoid  of  any  vegetation  cover.  Eroded  red  earth 
covers  the  mountains,  and  it  is  washed  down  by  the  rain. 
This  is  lost  to  the  land,  and  it  causes  the  river  to  change 
color,  which  the  reason  for  its  name. 


*  The  silt  figures  are  principally  from  1954  and  1955 
surveys. 
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Below  the  Hun<;-ahul  ,R|*^er,  the  ti^ibu^He^  bf 

the  west  Rivei*  joln.lihe  rkkih  stiream*  .which  raises  the.  , 
water  voliiMe  and  ded^l&asel  the  silt  bbhteht. 
that  point  the  land  baoofia  Hatel*.  This  is  why  the  silt 
oonteht  dowheti*eaiii  froin  Hungrei^ui  River  gradually  de¬ 
creases. 

The  reasons  why  the  upper  Kuei 
area  rivers  have  a  low  silt  content  are  that  the  upper 
Kuei  benefits  from  banks  that  are  almost  entirely  oi 
limestone  and  have  a  good  vegetation  covers;  that  the  aei 
ta  areas  have  weak  carrying  power  due  to  a  profile. 


Vi.  Water  Conservancy  Problems  in  the  Pearl  River  Basin 


It  has  been  described  that  the  direct 
distribution  of  the  Pearl  River  is  uneven 
neriods  of  heavy  flow  concentration  often  cause  floods. 

Lid,  in  all  sections  of  the  West  and  North  rivers  there 
are  flood  problems ♦ 

The  Pearl  River  delta  area,  with  its  low  lands  and 
the  tidal  action  of  the  sea,  especially  gives 
most  serious  flood  damages.  The  other  Ja* 

its  flow  to  the  sea  the  Petri  River  runs  directly  against 
the  path  of  typhoons,  which  retards  its  flow.  Therefore, 
if  the  high  water  period  coincides  with  a  typhoon, 
ly  serious  flood  damage  is  possible.  The  ^ 

the  dikes  both  in  the  downstream  and 
million  mou  of  farm  land  were 
Canton  was  flooded.  Also,  there  are  1,690,000 
in  the  middle  and  downstream  areas  of  the  L 

often  suffer  flood  damage.  Therefore,  flood  prevention  is 

a  very  important  problem. 

After  the  Liberation  there  were  repairs  of  dikes  in 
whole  areas.  But  the  elimination  of  flood  damage  r®2^i*’®® 
regulation  of  the  direct  flow.  In  the  low  water  s^JJ® 
which  exists  outside  of  the  flood  season,  one  can  uj^®^“ 
stand  the  drought  season  as  being  a  result  of  JJJ®  ^ 
stage  direct  flow  conditions.  Irrigation  is,  therefore, 

very  necessary. 
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Acbcii’dlns  ltd  su^ydyif  ln  Yunn^tii  Kwaiisbl»  KwarigtuTi$5 
othdr  Jirovlncet,  thte  lapd  affdctad  by  dj!*6uj^t  ex¬ 
ceeds  several  tailllbb  atid  Whdn  thbre  Is  added  to  this 

the  need  for  developing  ibdsed  faro  land*  the  irrigation 
problem  becomes  even  mOre  acute. 

The  rivers  of  the  Pearl  River  Basin  have  a  large  flow 
and  form  a  dense  network,  and  hence  offer  good  conditions 
for  navigation.  But  at  the  present,  navigation  is  limited 
to  the  downstream  sections  of  the  large  rivers  and  the 
delta  areas.  The  upper  and  middle  reaches  of  the  rivers 
are  full  of  shoals  which  must  be  removed  before  full 
navigation  becomes  possible.  The  heavy  water  flow  of  the 
Pearl  River  is  not  only  favorable  to  navigation,  but  also 
it  is  a  rich  source  for  potential  water  power.  According 
to  one  survey,  the  rivers  of  the  Pearl  River  Basin  have  a 
potential  of  28,370,000  kilowatt  of  potential  water  power. 
In  addition,  the  rivers  have  narrow  gorges  that  are  good 
dam  sites.  Thus  the  future  for  the  development  of  water 
power  is  great, 

Anong  the  great  rivers  in  the  country,  the  Pearl  River 
has  comparatively  little  silt,  while  according  to  our  data, 
the  Hung-shul  River  has  the  most  silt.  Thus,  conserva¬ 
tion  work  in  the  Hung-shul  River  Basin  is  of  very  special 
significance. 
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